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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an individual 
electrode from being leached due to the soldering of 
theindividual electrode and a flexible cable. 
SOLUTION: This ink jet recording head consists of a 
pressure generating chamber which communicates with 
a nozzle opening and a common ink chamber and has 
one of the faces sealed with a lid member 2, a 
piezoelectric vibrator 5 formed on the surface of the lid 
member 2, an individual electrode 6 which forms one of 
the poles of the piezoelectric vibrator 5 and a connecting 
terminal 7 which forms the connecting area of a flexible 
cable 30 which connects the individual electrode 6 to an 
external circuit. In this case, an auxiliary electrode 21 is 
formed between the connecting terminal 7 and the 
individual electrode 6 and at the same time, the connecting terminal 7 is connected to the 
individual electrode 6 with a specified gap G formed in between so that these are 
electroconductive through an auxiliary electrode 21 . Thus a molten solder is stopped on the 
auxiliary electrode 21 at the time when the flexible cable 30 is soldered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The pressure generating room as for which was open for free passage in the nozzle orifice and 
the common ink room, and the closure was carried out by covering device material in one field, The 
piezoelectric transducer formed so that it might correspond to the front face of said covering device 
material at said pressure generating room, It is formed in the front face of said covering device material 
so that it may counter with the individual electrode which makes one pole of said piezoelectric 
transducer, and this individual electrode. In the ink jet type recording head equipped with the connection 
terminal used as the connection field of the flexible cable which connects an external circuit and said 
individual electrode, while forming an auxiliary electrode between said connection terminals and said 
individual electrodes The ink jet type recording head which comes to connect said connection terminal 
and said individual electrode in electric conduction through said auxiliary electrode as forms a fixed gap. 

[Claim 2] The ink jet type recording head according to claim 1 by which the electric conduction pattern 
near [ said ] the connection terminal of said flexible cable is exposed even to said individual electrode 
side. 

[Claim 3] The ink jet type recording head according to claim 1 currently formed at least with the 
wettability low electrical conducting material [ as opposed to / as compared with said connection 
terminal / solder in a front face ] of said auxiliary electrode. 

[Claim 4] The ink jet type recording head according to claim 1 by which the heat-resistant film is formed 
in the front face of said individual electrode and connection terminal so that said gap may be included. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention carries out the laminating of a 
nozzle plate, a passage formation member, and the diaphragm, and relates to the ink jet recording head 
which attached the piezoelectric transducer in flexurally oscillating mode on the surface of the 
diaphragm. 
[0002] 

[Description of the Prior Art] The laminating of a nozzle plate, a passage formation member, and the 
diaphragm was carried out, since it fixed without using adhesives by carrying out the laminating of each 
part material in the state of a green sheet since the ink jet recording head which attached the 
piezoelectric transducer in flexurally oscillating mode on the surface of the diaphragm is constituted by 
the ceramic in the member of these most, and calcinating this, the junction process became unnecessary, 
and it has the advantage that simplification of a production process can be attained. Such a recording 
head connects a flexible cable to the connection terminal extended from the individual electrode of a 
piezoelectric transducer by soldering, and carries out the regurgitation of the ink droplet according to 
print data in response to a driving signal from an external drive circuit. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the recording head in which many 
nozzles were formed in order to aim at improvement in a quality of printed character, and improvement 
in a print speed The number of individual electrodes increases extremely and the soldering field of each 
individual electrode becomes small in connection with this. The "carat foods crack phenomenon" in 
which corrosion of the film, such as the flexible metal with which the solder used for connection with a 
flexible cable overflows from a connection terminal, and constitutes outflow and an individual electrode 
even for the drive electrode, for example, gold etc., (Au), is carried out with melting solder arises. If 
such a **** crack phenomenon arises, since the electric conduction relation between an individual 
electrode and a connection terminal will be broken off, the problem of it becoming impossible to carry 
out the regurgitation of the ink droplet occurs. 

[0004] The place which this invention is made in view of such a problem, and is made into the purpose 
is offering the ink jet type recording head which can prevent the corrosion of the individual electrode 
resulting from soldering of an individual electrode and a flexible cable. 
[0005] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. The pressure 
generating room as for which was open for free passage in the nozzle orifice and the common ink room, 
and the closure was carried out by covering device material in one field, The piezoelectric transducer 
formed so that it might correspond to the front face of said covering device material at said pressure 
generating room, It is formed in the front face of said covering device material so that it may counter 
with the individual electrode which makes one pole of said piezoelectric transducer, and this individual 
electrode. In the ink jet type recording head equipped with the connection terminal used as the 
connection field of the flexible cable which connects an external circuit and said individual electrode, 
while forming an auxiliary electrode between said connection terminals and said individual electrodes 
Said connection terminal and said individual electrode are connected in electric conduction through said 
auxiliary electrode, as a fixed gap is formed, and the flow of the solder at the time of soldering of a 
flexible cable is stopped on an auxiliary electrode. 
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[0006] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this invention, it 
explains below. Drawing 1 is the assembly perspective view showing one example of the recording head 
of this invention, and drawing 2 is drawing showing the cross-section structure near [ one ] the pressure 
generating room. The sign 2 in drawing is the 1st covering device material, and consists of sheet metal 
of a zirconia with a thickness of about 10 micrometers. The common electrode 4 used as one pole is 
formed in the front face, and the piezoelectric transducer 5 which consists of PZT etc. so that the 
pressure generating rooms 3 and 3 later mentioned on the front face may be countered, and 5' are fixed. 
Furthermore the individual electrode 6 which consists of a layer of comparatively flexible metals, such 
as gold, and & are formed in the front face, and it is further formed in the auxiliary electrode 21 with 
which mutual [ which connects the individual electrode 6, 6\ and the connection terminal 7 mentioned 
later and T in electric conduction ] becomes independent electrically, and the location where 21* 
counters with the individual electrode 6 and 6'. 

[0007] moreover, as the connection electrode 7 was preferably shown in drawing 5 (b), the upper part by 
the side of auxiliary-electrode side 21 and 21' forms so that some may rise and it may have lobe 7a — ** 

— better. 

[0008] 7 and 7 are the connection terminals formed in the side of the 1st covering device material 2, as 
shown in drawing 5 (b), they pull out the part so far through auxiliary electrodes 21 and 21 at the time of 
formation of the individual electrode 6 and 6\ and vacate Gap G, and are connected to the individual 
electrode 6 and 6' in electric conduction. 

[0009] 8 is a spacer, and it drills a through-hole in ceramic plates, such as the pressure generating room 
3 and the thickness suitable for forming 3', for example, a 150-micrometer zirconia etc., (Zr02), and is 
constituted at them, and the 2nd covering device material 9 and the 1 st covering device material 2 which 
are mentioned later carry out the closure of both sides, and it forms the above-mentioned pressure 
generating room 3 and 3'. 

[0010] nine — the — two ~ a covering device — material — it is — too — a zirconia — etc. — a ceramic — a 
plate — mentioning later — ink — a feed hopper — 13 — 13 — ' — a pressure — generating — a room — 
three - three — 1 — connecting — a free passage — a hole — ten — ten ' — a nozzle orifice — 1 8 ~ 1 8 — 1 

— a pressure — generating — a room — three — three - ' — the other end — connecting — a nozzle - a free 
passage - a hole — 11 — 11 — f — puncturing - constituting - having -- a spacer - eight - on the other 
hand — alike — fixing — having --****. 

[001 1] These each part material 2, 8, and 9 fabricates a ceramic clay-like ingredient in a predetermined 
configuration, and it is summarized to the actuator unit 1, without using adhesives by carrying out the 
laminating of this and calcinating it. 

[0012] while 12 is an ink feed hopper formation substrate and serving as the fixed substrate of the 
actuator unit 1 - the pressure generating rooms 3 and 3 - f the nozzle free passage holes 14 and 14 which 
the common ink rooms 1 5 and 1 5 and the common pressure generating room 3 which are later 
mentioned to a near end side, the ink feed hopper 13 which connects 3', and 13' are prepared, and are 
connected to the pressure generating room 3 and other end side of 3' at a nozzle orifice 1 8 and 1 8" are 
formed. 

[0013] 19 is a common ink room formation substrate, and it prepares the common ink room 15 and 15 1 
which receive the inflow of the ink from the ink tank which is not illustrated, and a nozzle orifice 18, the 
nozzle free passage hole 16 linked to 18 1 and 16', and is constituted, and a nozzle plate 17 carries out the 
closure of the field of another side, and it forms the common ink room 15 and 15*. 

[0014] 17 is the above-mentioned nozzle plate, and a nozzle orifice 18 and 18' are formed so that it may 
be open for free passage to the pressure generating room 3 and 3 f through the nozzle free passage holes 
11, 14, and 16 and nozzle free passage hole 11', 14', and 16\ 

[0015] It fixes by glue lines, such as a heat joining film and adhesives, between each, and these ink feed 
hopper formation substrate 12, the common ink room formation substrate 19, and a nozzle plate 17 are 
summarized to the passage unit 20. 

[0016] This passage unit 20 and the above-mentioned actuator unit 1 are fixed with a heat joining film, 
adhesives, etc., and the recording head is constituted. 

[0017] The lead section 31 and 31' which have the die length which 30 is a flexible cable and can 
connect a recording head and a drive circuit, The heights 32 which equipped the center section with the 
connection terminal 7 of the actuator unit 1 and the width of face W which can straddle 7', and the 
flexible film which prepared 32' are made into the base material 33. The electric conduction pattern 36 
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for forming a connection 35, 35' and this, and electric conduction relation in the front face, and 
connecting with an external drive circuit and 36 ! are formed, and it is constituted. As for this base 
material, it is desirable to constitute from an ingredient which bears the heat at the time of soldering, for 
example, polyimide etc. 

[0018] drawing 4 — having mentioned above — flexible — a cable — 30 — one — an example — being 
shown — a thing — it is — heights — 32 — 32 — ? — **** — an actuator — a unit — one — connection — a 
terminal — seven — seven — ' — an array pitch — being in agreement — making — solder — connection — 
having been suitable — a connection — 35 — 35 - ' — forming -- having --****. 

[0019] these connections 35 and 35' are made into a cable longitudinal direction for 2 minutes — having 
— the thing (thing by the side of drawing Nakashita) of half one - the electric conduction pattern 36 of 
the lead section 31 — moreover, the thing (thing of the inside of drawing and a top) of half others is 
connected to electric conduction pattern 36of lead section 31". 

[0020] moreover -- being common -- an electrode -- four - four - 1 - lapping - a location --**** — this 
~ an electrode -- four — four -- ' — the exterior — a drive — a circuit — connecting — being common — an 
electrode -- connection -- ** a pattern - 38 -- 38 — 1 -- forming — having -- soldering -- a field -- 
except ~ a front face - a resist - etc. - an insulation - a protective coat - covering - having — ****. 
[0021] thus, the marks 24 and 24 for positioning in the constituted connection terminal 7 or a connection 
35, and the condition of having applied soldering paste to 35' and the common patterns 38 and 38 for 
electrode connection of the flexible cable 30 ~ ' — if alignment is carried out so that it may be in 
agreement in the forming-upwards mark 39 and 39', the connection 35 of the flexible cable 30 and 35' 
are in agreement with the connection terminal 7 of the actuator unit 1, and 7'. 
[0022] Although some fused solder H tends to overflow and it is going to flow to the individual 
electrode 6 side in this condition if soldering paste is heated from the front face of the base material 33 
of the flexible cable 30 to the temperature which is sufficient for carrying out melting Since electric 
conduction patterns, such as copper with which the resist layer 40 which has insulated the front face of 
the flexible cable 30 has exfoliated in the up electrode 6 side further, and follows a connection 35 rather 
than edge 7a of the connection terminal 7, are exposed, The solder H for which edge 7a of the 
connection terminal 7 was overflowed as shown in drawing 5 (b) is drawn close by lengthening at the 
wettability of the good solder of the electric conduction pattern exposed near the edge 7a of the 
connection terminal 7, and an auxiliary electrode 21 and adhering to the individual electrode 6 further 
are prevented. 

[0023] Moreover, even if it flows even into the front face of an auxiliary electrode 21 , without adsorbing 
an electric conduction pattern even if, since it is low temperature here comparatively, it is cooled quickly 
and it cannot flow even to the individual electrode 6. 

[0024] Drawin g 6 (b) shows other examples of this invention, and sets them in this example. While the 
wettability of solder is low in the lower part of the connection terminal 7 and forming in it the film 41 of 
the aluminum which can secure the adhesive property of metals which constitute the connection terminal 
7, such as silver and copper, and the covering device material 2, or chromium a part of this film 40 - 
40a is extended even near the individual electrode 6 of the front face of the connection terminal 21 . 
[0025] According to this example, the solder H overflowed at the time of soldering is flipped without 
**** with film 41a being securable, and since the connection terminal 7 with sufficient solder and 
wettability is adsorbed as shown in drawing 6 (b), flowing into the individual electrode 6 side is 
prevented. In addition, although the wettability low field to solder was formed between the connection 
terminal and the individual electrode by extending the film 41 in an above-mentioned example, even if 
the wettability of solder, such as aluminum and chromium, constitutes auxiliary-electrode 21 the very 
thing from a low ingredient and it secures Gap G between the connection terminal 21 and edge 6a of the 
individual electrode 6, it is clear to do the same operation so. 

[0026] The individual electrode 6 which drawing 7 (b) expands and shows near the connection terminal, 
and was formed in the front face of a piezoelectric transducer 5 So that it may connect with an auxiliary 
electrode 21 in electric conduction so that the fixed gap G may be broken between the edges of the 
connection terminal 7, and the above-mentioned gap G may be filled from the edge of the connection 
terminal 7 and a piezoelectric transducer 5 side may be further attained to rather than edge 6a of the up 
electrode 6 An insulating layer 42 is formed with the ingredient which is equipped with the thermal 
resistance of an epoxy resin, polyimide. resin, etc., and does not receive pervasion by solder. 
[0027] Although some fused solder H tends to overflow and it is going to flow to the individual 
electrode 6 side if soldering paste is heated from the front face of the base material 33 of the flexible 
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cable 30 to the temperature which is sufficient for carrying out melting Since the climax section of an 
insulating layer 42 exists in the individual electrode 6 side of the connection terminal 7, as shown in 
drawing 7 (b), even if melting solder cannot overcome this and overcomes this, it is held in this crevice 
and cannot flow even to the individual electrode 6. 
[0028] 

[Effect of the Invention] The pressure generating room as for which was open for free passage in the 
nozzle orifice and the common ink room, and the closure was carried out by covering device material in 
one field in this invention as explained above, The piezoelectric transducer formed so that it might 
correspond to the front face of covering device material at a pressure generating room, It is formed in the 
front face of covering device material so that it may counter with the individual electrode which makes 
one pole of a piezoelectric transducer, and an individual electrode. In the ink jet type recording head 
equipped with the connection terminal used as the connection field of the flexible cable which connects 
an external circuit and an individual electrode, while forming an auxiliary electrode between a 
connection terminal and an individual electrode Since the connection terminal and the individual 
electrode were connected in electric conduction through the auxiliary electrode as the fixed gap was 
formed, the corrosion of the individual electrode can carry out things and according to solder which 
stops the flow of the solder at the time of soldering of a flexible cable on an auxiliary electrode can be 
prevented certainly. 

[Translation done.] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 7] 
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